Current IT governance research is largely focused on hard governance. Soft governance needs more attention. The MIG model (Maturity IT governance) was designed because an IT governance maturity model covering both the hard and soft parts of governance did not exist. Using the MIG model, this paper describes the development of an instrument to measure hard and soft governance maturity: the MIG assessment instrument. It summarizes the operationalization of a maturity model for hard and soft IT Governance. The paper gives a detailed description of the result of the development of the MIG assessment instruments' first cycle. A research contribution to the MIG model was a solution for the implementation of the focus area informal organization in the instrument. We found an easy and simple solution by using the nine focus areas of the maturity model as a framework for the informal organization. The instrument is intended to be used in combination with interviews. The instrument will be used, validated and improved in several cycles using the results from the case studies. 
Introduction
IT Governance (ITG) is a relatively new topic. The first publications appeared in the early 1990s 1 , with important research on ITG being done by Peterson 2, 3 , Weill & Ross 4 , Van Grembergen & De Haes 5 . Based on their study of 250 enterprises worldwide, Weill and Ross 4 concluded that "firms with superior IT governance have at least 20 percent higher profits than firms with poor governance". ITG is an ongoing concern for organizations worldwide. A McKinsey global survey in 2014 showed that 35% IT executives (or 30% of all executives) mentioned "improving governance processes and oversight" as the most important factor for improving IT performance. 6 Definitions of ITG in the literature vary greatly. 7, 8 An analysis of the ITG literature revealed that six streams of thought can be distinguished in ITG. 9 Four IT governance streams differ in scope: 'IT Audit', 'Decision-making', 'Part of corporate governance, conformance perspective', 'Part of corporate governance, performance perspective'. The last two streams differ in the direction in which IT governance works: 'Top down' and 'Bottom up'. More than 50% of the organizations worldwide use frameworks for ITG. 10 Frameworks frequently used in practice for ITG are very diverse: ITIL, ISO 17799, ISO 27000, ISO 38500, COBIT, Six Sigma, PMI, Risk IT, CMM or CMMI, and so on.
11
There is a substantial correspondence between the streams an organization sees as important and the frameworks used in practice. Such streams deviate from the conventional list of dimensions. 12 In literature, more alternative factors are suggested. [13] [14] [15] [16] As proposed by several scholars, ITG can be deployed using a trichotomy summarized as structure, processes and relational mechanisms. Most of the frameworks mentioned earlier are largely based on processes and structure. An exception is the ISO 38500 standard for ITG. 17 The inclusion of human behavior as one of the principles makes it a positive exception. Implementation of such standard, however, is not yet widespread.
11, 18 COBIT and ISO 38500 are really focused on ITG. The use of COBIT 5.0 for ITG by ISACA members (26%) seems to grow. 19 Relational mechanisms can be broken up into several parts for soft governance and the context. 20 Culture can be seen as a factor highly influencing the implementation of ITG.
11 People don't act or think in terms of process and structure only.
The split of governance into hard and soft governance has been done earlier. [21] [22] [23] [24] [25] Joseph Nye is the founder of the soft power theory. Soft power is related to "intangible power resources such as culture, ideology, and institutions". 26 Several studies showed that soft governance needs more attention 11, [27] [28] [29] and that ITG is situational 11, 27, 30-32 . The goal of our research program is to determine how to improve IT governance's effectiveness and maturity. This study aims to develop an MIG assessment instrument based on the MIG model, which was designed in previous research of Smits and Hillegersberg 20, 33 . The MIG model is a focus area maturity model used to develop the MIG assessment instrument.
In this paper, we discuss the development of the MIG assessment instrument. This paper is organized as follows. Section 2 covers ITG maturity and the MIG model. Section 3 presents the research methodology. The results of the development of the initial model of the MIG assessment instrument are described in Section 4. A discussion, the limitations, implications for future research, and conclusions are described in Section 5.
IT governance maturity
The maturing entities in this study are 'organizational capabilities' based on the resource-based view used in strategic management literature. 34, 35 An organizational capability is "the ability of an organization to perform a coordinated set of tasks, utilizing organizational resources, for the purpose of achieving a particular end result". 36 Maturity models can be seen as artifacts to determine a company's status quo and as "deriving measures for improvement". 37 Does ITG maturity have a significant positive impact on IT performance and firm performance? Recent studies showed that ITG maturity has a significant positive impact on IT performance and firm performance. 4, [38] [39] [40] However, some studies did not find a clear, positive correlation between the two; 41, 42 while some argued that there might be a considerable time delay between the improvement of ITG maturity levels and the perceived benefit 43 .
We think ITG is a complex phenomenon and improving ITG maturity depends on improving all relevant aspects. Most research predominantly focuses only on hard governance aspects, while soft governance and situational aspects of the context are not (fully) covered. To assess or improve an organization's IT governance and to be able to grow in maturity, it is necessary to include both hard and soft governance and the context. We need an IT governance maturity model covering all three elements.
The MIG model
The MIG model was designed because an ITG maturity model covering both the hard and soft parts of governance did not exist. 11, 33, 44 The MIG model is a maturity model covering both hard and soft governance and the context, 20, 33 and looks as follows: 
Informal organization External Sector
The context is essential for delivering information about the situational part of ITG information. The MIG model is a focus area maturity model. 51 In such type of maturity model, maturity is determined by a set of focus areas. The MIG model 20 makes use of the maturity models as described in the last column of Table 1 . For each focus area in hard governance, the same maturity model is used: CMM. For soft governance, each focus area makes use of a different maturity model: Bessant et al. for "continuous improvement", Collins for "leadership", Magdaleno et al. for "participation", and Reich et al. for "understanding and trust".
No maturity models are used in the context. The context is important because research has shown that IT governance is situational. 11, 27, 30 The focus areas in the context are situational elements of the maturity model as proposed by Mettler and Rohner. 28 To get insight into the focus area, "Culture", the Competing Values Framework of Quinn is used. 50 
Research methodology
The development of the MIG instrument (as described in the next section) and the pilot case study must deliver answers to the following research question:
How can we develop an MIG assessment instrument based on the MIG model?
The MIG assessment instrument is based on the MIG model, which was developed using design science by Smits and Hillegersberg 20, 33 . There is no widely accepted definition of design science research. 52 However, we adopt Hevner's definition of design science, because it fits our purpose. Hevner et al. 53 note that the design science paradigm seeks to extend the boundaries of human and organizational capabilities by creating new and innovative artifacts. For our research, we aim to develop an innovative instrument to determine the current status of an organization's IT governance. The research approach combines knowledge from literature and experts from practice Daniël Smits and Jos van Hillegersberg / Procedia Computer Science 00 (2017) 000-000 to achieve both "problem relevance" and "research rigor". 53 For the development of the instrument, we applied the guidelines and three cycles of Hevner: the Relevance cycle, the Design cycle and the Rigor cycle. 53, 54 We intend to use the MIG instrument in case studies. For the design cycle the MIG model, the MIG instrument and interviews of the case study are relevant. The developed instrument is intended to be used in case studies combined with interviews.
For each case, we will use a case study protocol as described by Yin: 55 1. The protocol starts with a preparation for the case study. During the first step, a group of employees from one organization are selected and invited to participate in the study. 2. Each participant is asked to fill out the MIG instrument (part A, customer) before the interview. 3. The researcher creates the result sheet using the MIG instrument (part B, researcher). 4. During the interview, the results for each focus area are discussed. 5. After the interview, the results of the interview are summarized and sent to the participant for verification. Thus after each case study two types of results are available: a. a result from the MIG assessment instrument; and b. the corrected results based on the interview. The feedback from the participant on the use of the MIG instrument and corrected results can be used to improve the instrument. During the designing of the MIG instrument, the guidelines of Hevner were utilized as described in the next enumeration: The results of the use of the instrument and the results of the case study are communicated to the participants in the organization and used as a basis for writing research papers. We intend to improve the instrument in (at least) three cycles. More specifically, we will define a new version of the instrument using the data collected in several case studies during an academic year.
The next section covers the results of this study. The result of this study is the initial version of the MIG assessment instrument.
Results
This paper only describes the first version of the MIG assessment instrument. The initial version was created in the first quarter of 2015. This version was based on the MIG model as designed by Smits and Hillegersberg. 20, 33 For the operationalization of the maturity model, some additional choices have been made (see section 4.2).
In this section, all elements and choices will be explained and examples are given from the implementation of each element.
General scheme of the instrument
The MIG instrument consists of two parts (Excel sheets): A. The first part (A) is intended for the participant and contains the statements and other questions. B. The second part (B) is for the researcher and is used to create the result sheet.
Both parts are separated to prevent the participant from being influenced by the results when filling out the assessment.
The MIG assessment instrument (part A) consists of a general form with some demographic information and two questionnaires. The second part for the researcher (part B) is only used to create the result form. To make it easy to import the data in part B of the instrument a hidden tab is added, which can be used to easily transfer the data.
Choices necessary for the implementation
The current publications on the MIG model do not contain a clear description of the model, which should be used for the focus area "informal organization".
Three alternatives have been suggested: Variables outlined by Cobb 56 , seven types of lateral relations developed by Galbraith 57 and the Sociogram as described by Mintzberg 58 . All three alternatives are very laborious and not easy to be implemented. We tried doing so in some tests, but did not succeed. They also resulted in a lot of discussion during the designing of the MIG model. The practitioners could not reach a consensus and suggested finding out in practice a framework that delivered the best results. 20 Finally we found an easy and simple solution without the complexity of adding another framework. We used the nine focus areas of the maturity part of the MIG model. By adding two statements for each of the nine focus areas of hard and soft governance, we expanded the questionnaire to deliver information for the 'informal organization'. The questionnaire includes formal and informal statements for each focus area. For example: 'Decision-making on IT investments and projects is formally organized'. Furthermore, we added two control statements to check the consistency in the answers of the participant; which in total makes 20 statements.
By using the same focus areas as in the maturity model, we do not add complexity and expect to collect useful information on the context of each focus area in the FAMM-part of the MIG model.
We did not add a model for "sector"; because researchers know to which organization and sector the data belong.
The MIG assessment instrument (part A -participant)
The MIG instrument for the participant consists of two questionnaires. Questionnaire 1: Based on focus areas and maturity models, as described in the MIG model without changes, it consists of: • 84 statements, two for each of the 42 maturity levels in the focus area maturity model part of the MIG model • 20 statements for the focus area informal organization
The interviewee has to decide for each of the 104 statements whether they apply to the current status of the organization. Willing participants can add a comment or motivation where needed.
All statements are based on two key elements of the definitions of focus areas and maturity levels in the MIG model. Content analysis was used to determine the key elements in the definitions. 59 For each definition, we determined the two-in the opinion of the researchers-most relevant 'themes'. For example: for the first (or initial) level of CMM we choose 'Ad hoc' and 'Chaotic'. The themes are used to create the statements. To validate such choices the instrument will only be used in combination with interviews.
In each cycle, the key elements (and statements) will be reconsidered comparing the results of the instrument and the interview. The statements are presented in a random order, but are grouped by focus areas. Try-outs of test versions of the questionnaire on participants showed that a random order for all statements was experienced as confusing. Randomizing is important to prevent the participant from influencing the results of the assessment before the interview.
For each statement, the participant must decide whether he agrees (yes) or does not agree (no). The basic principle is that if the response is positive for both statements, the level will be reached. Furthermore, it is only possible to reach a level if all preceding levels have been reached.
Thus to mark a level as reached, there are two conditions to be met: 1. Both the statements for a level should be answered positively. 2. All preceding levels must be reached. Figure 1 shows an example of the statements for the focus area 'functions and roles'. Daniël Smits and Jos van Hillegersberg / Procedia Computer Science 00 (2017) 000-000 Figure 1 The statements for the focus area functions and roles in questionnaire 1
Questionnaire 2: For the second questionnaire on culture, we used an existing questionnaire: the Organizational Cultural Assessment Instrument (OCAI). This instrument was developed by Cameron and Quinn 60 as a means for organizations to quantify organizational culture.
It fits our purpose-we need a simple instrument to identify the culture and be able to compare organizations. The questionnaire consists of 24 statements for which six times 100 points have to be divided in four alternative statements.
The MIG assessment instrument (part B -researcher)
By importing the results of part A of the instrument into part B, a result chart can be generated. In Figure 2 , a simplified example of the result chart is shown (fictitious data).
The first table, "IT Governance Maturity", shows the results of the maturity levels based on the answers entered by the participant. To mark a level as reached, there are always two statements (first condition) that should be answered positively, including all preceding levels (second condition). If both conditions are met, the field is marked green-meaning the level is reached. The focus area "Functions and roles" is an example of an unexpected situation: B shows a value of 1, and level C, a value of 2. This might be an imperfection of the instrument and must be discussed with the participant. Non-existing levels are marked as not available (n.a.).
The second table and the graph on the right show the organization's positioning in the competing values framework. 50 The table shows the resulting numerical values. The last part of the result sheet shows a percentage for "Informal organization". It shows the percentage of positively answered statements (out of 18 statements) as a percentage and as a graph. 
Focus Area Statement
Fulfilled Remarks Functions and roles exercised by different people are completed in a comparable way. All defined functions and roles in the IT organization are really performed by employees. Functions and roles are described in standards, procedures, tools and methods and communicated in the organization. In the IT organization several functions and roles are defined. The functions and roles are fully recognized and accepted in the IT organization. The organization makes use of an incremental and innovative process to continually improve the functions and roles of the organization.
The functions and roles are monitored and measured. Action will be taken if functions or roles are not effective. Functions and roles satisfy to a fixed (standardized) pattern. The organization continually collects information on the quality and performance of the functions and roles of the organization. Function and roles are well characterized, understood and used by the employees of the organization. 
Discussion and conclusion
The MIG instrument is based on the MIG model. The MIG assessment instrument was created combining design science 53 and the approach for developing a Focus Area Maturity Model 51 . This paper focuses on the development of the first version of the MIG assessment instrument. In our next papers, we will discuss the experiences using this and next versions of the MIG assessment instrument in several case studies.
The answer to the research question: How can we develop an MIG assessment instrument based on the MIG model? as described in section 2 can be summarized as follows: The first cycle of the development of the MIG instrument using the MIG model has resulted in the first version of an MIG assessment instrument. In section 4, this version has been described in detail. We expect to use, validate and improve the instrument in several cycles using the results from case studies.
A research contribution to the MIG model was a solution for the implementation of the informal organization in the MIG instrument. We found an easy and simple solution by using the nine focus areas of the maturity model as a framework. Assessing the informal organization using the same focus areas as in the maturity model does not add complexity and is expected to deliver useful information on the context of each focus area in the maturity part of the MIG model (the hard and soft governance part).
Limitations: For most maturity levels of the focus areas, there are more than two possible key elements to be used as a basis for the statements. Using different key elements might lead to different results. To validate such choices, the instrument will only be used in combination with interviews. In each cycle, key elements will be reconsidered by comparing the results of assessment using the instrument and the interviewee's opinion on the results.
Next steps: We will use the instrument in case studies performed by students and by the researchers. We intend to improve the instrument in at least three yearly cycles. Each academic year, we expect to do somewhere between 5 and 10 case studies. The collected data will be used to create the improved version for the next academic year.
